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A substantially solid composi- 
tion, the composition having therein a 
compound with the structure of For- 
mula (I) wherein A, R u R 2i Rl> Y and 
£ are as defined in the disclosure. 
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Field of the invention 



The present invention generally relates to 
N-alkyl ammonium acetonitrile compounds useful in 
applications such as bleaching and cleaning and 
particularly in the form of substantially solid sulfate, 
bisulfate, mixtures thereof, or tosylate salts. 

This application is a continuation in part of 
Serial No. 06/475,292, filed June 7, 1995, entitled "N- 
ALKYL AMMONIUM ACETONITRILE BLEACH ACTIVATORS - 
inventors Arbogast et ai ' 

9 et a1 *' of common assignment 

herewith. * 

Backormin,! ~f the Tnv^ ^ 

Peroxy compounds are effective bleaching 
agents, and compositions including mono- or di- 
peroxyacid compounds are useful for industrial or home 

3 9 U 9 T^ 9 • ° Perati0nS ' For •«» P^, U.S. Patent 
3,996,152, issued December 7, 1976, inventors Edwards et 
al., discloses bleaching compositions including 
Peroxygen compounds such as diperazelaic acid and 
diperisophthalic acid. 

Peroxyacids (also known as "peracids") have 
typically been prepared by the reaction of carboxylic 
acids with hydrogen peroxide in the presence of sulfuric 
acid. For example, U.S. Patent 4,337,213, inventors 
Marynowski et al., issued June 29, 1982, discloses a 
method for making diperoxyacids in which a high solids 
throughput may be achieved. 

However, granular bleaching products 
containing peroxyacid compounds tend to lose bleaching 
activity during storage, due to decomposition of the 
peroxyacid. The relative instability of peroxyacid can 
present a problem of storage stability for compositions 
consisting of or including peroxyacids. 

SUBSTITUTE SHEET (RULE 26) 
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One approach to the problem of ra * 
bleaching activity of peroxyacid '^oll has b 
to include activators of hydrogen peroxide or an ac T 
oxygen source. U.S. Patent 4 283 am • VS 
issued August 11, 1981> ^j^ 8 ^.^* 0 * ^ 
including peroxygen ^U^^^TlT^^ 
Perborate monohydrate or sodL pLI L Zlll 
and activator compounds such as isooro tm ****'**' 
and hexanoyi malonic acid diethyl es ter hSXan ° ate 

Other examples of 
tetraacetyl ethyleneoiamine ( T«o, " ° " Cl " de 
sulfonate ( NOBS I ,„h "onanoyloxy benzene- 

irL^rs^ssr p r o1 **— 

U.S. Patent 4,417,934, Chun, . t " IT^' " 
"sclosea, for e*„ pl e, in „. s 5 . e ; ite a n V, - K 

•t al., the disclosures of which ar. i„, ' °° 9 

by reference. " lncoc <>° r «<* herein 

-sue, oc::::; :it , ' 77 :- 618 ' ^ « 
~ions ■U-r.-srx^ :rr 

general structure th the 

J" f 




25 * C C— L 

R 



30 



35 



wherein R is r u 

alkvio^h i " J ° r ° r br anched alkvl 

and r 7 tSd ' CyCl0 *^' substituted ary ^ 

alL , independent ^ «, c M1 alxyl, aryl c 
a l*ylaryl, substituted aryl, and N+R? , J\ s ^ 

alkyl; and where L is a i eau i nn l - J0 
displaced in a peroxygen bleach ^ ° an be 

anion. U.S. Patents 5 ^ 045 S ° 1Uti ° n ^ P6r ° Xide 

and 5,391 812 5 ' 182 ' 045 ' lssued ^nuary 26, 1993 , 

Rowland et al a re s ^ ln ™ 

the Fong et al' T T ' ^ ^ POl ^^olates of 
Fong et al. monoglycolate precursors, or activators 
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inventors to ^TL ''^T' ^ »• '"0- 

. - tent „„,,„, lssued ; u ;; s ^ „... 

» Oakes et al., disclose ^ ' lnven tors 

peto^c id pre= u rrt^:r:rt rl s 1 a :v° t be cati ° ni ° 

"itrile containin, activators ^0 ^ 

9roup, such as the Fon, et al leaVln9 

instead include a quaternarv a™,„ ' ' r ° UpS ' but 

actiuatin, the nUrill Z* s ZT " 

perhydrclysis in the presence of h'n rea ° ti0,> 

aerate a peroxv i mid L acid as U <° 

«nds to cause fahric yellow^ ^ " hlch 

— rni,ed ^ycinLtrU s toTT"" " 

aqueous solutions. ° rm ° f stabl e 

New peroxygen activators tha* 
excellent bleaching and that can h . 
liquid or solirt be formu lated for 

ssr - -™ = 

Summary nf th* Tn^ inn 

r u=s rr- 

the structure of Formula I havin * 

FORMtTT.fl t 




N? CRjRjC a«N . x 3 - ZH 2 0 
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5 structure inciuding either a " **" P °™ la 1 

aUoxyiated alkyl where the alkoxy is c ^ °* 
cycloattyl, ,c) a c,.„ alkarvl ,„, ' ' 3 C -" 

nonrepeating alkoxy or alkoryutd a L " h T""" 9 " 
alkoxy unit is c„ or ,., T ""hoi, „„e re the 

'« each a, a c , „ , !R,C ' N " llere R > and «. are 

«- a c,.„ alkyl, cycloalkyl, or alk a ™, 
repeating or nonrepeating alkoxv, „ ,1 alkar n. or a 
Were the alkoxy unit is c , " "plated aicohol 

The Formula I compounds have a o„»f 
nitrogen atom (n.j, reauiri n „ quaternary 

>> one counterion y to h! ass ° £ " 

illustrated in rormuia J T^J*"" 1 "' * 
be monovalent, or multivalent , " ,derSt °°<< «*> 

°r organic and inorganic anions k " TO "" t « io "=. 

"romide, nitrate, alLl ™T \ " Chl ° ride ' 

0 tosylate, and mesylate ly SUlf "" 
-Ifate, sulfate, oisulfate, tosyla t e 1 
tnareor. , will be in ^ J «- «««« 

compounds, or salt* a ^ to 10, These 

granule Meachln, ^ ctan'i" * M * 

5 cleaning compositions. 

Paction! arly e „ se £ ul vinT F °™ Ula 1 •» 
-elude a' source o" o" C ° mP ° Siti ° nS 

compositions provide excell.\ „, these 
solutions. ««U.nt bleaching ln alkaline 

Preferred embodiment i„.i ^ 
substituted at the „ ! * l0Wer alk ^ ls 

acetonitrile N-ethv! J ' „ V H " TOth y :L "orpholiaiu. 

-phounium' ™ ™ :t a ::ru ile ' N - butyi 

-rmula „ (with ... pre ferahl ' ^ndl * 

13 one of the above descr.h^ here 

e aes cnbed counterions ) . 
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FORMUT.a tt 



Formula n i s n , wnere n of 

' bisulfate sulfate PartlCUlar1 ^ 'referred salts are 

which h "e' a si.tt'ti^ a 5 thSre0£ ' Md t0 ^"'. 
substantially reduced hygroscoDicH-v 

» -orphous form, and are useful as TystS, " 

Prepared by heating alkyl sul£ate ^ "> be 

acidic aqueous solution. ^cursor saits ln an 

Compositions including these nltri,. 
for example, in la<m / *\ *" 

bleaching additives, detergents „!! UCh " 

detergents with ble ach. ^ZIZT ^Z^IT^ 
removers, and spot treatment prod uct sue !' 
removers, prewash and presoa* laundry aid" *T 
advantages derived from such composition ' 
cxeaning, stain removal, spot ^ ^Z^l 
brightening o£ treated articles. """ening, and 

Brief BgtSElBUaa if II 

-sture pLlTper InTTjL TT^ °< 
•bonrs, £ or a granular methyls^ate . IZTT 
nitrile, £ or a granular bisuifate salt o £ th ^ 
nitrile, and for the crystalline 7 n ° Vel 
•It of the novel nitrUe °' MSUl£ " e 



15 



20 



25 
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activators," descrlL "l^T ACet °" itri1 ' 
5 for » hi "> a Preferred e^^T* '"»e„ i2ed , 
acetonltrile methylsulf ate t„ „ thyl """"-i"- 

"lates. There are JZZ*«™* ««*■ application 
invention. 31 aspe<:ts « the presant 

One aspect is t^h 
'0 -itrUes are proved naving ^ ""^ 

"suit in substantially """erions »„ ich 

aspect to a»orp n o„s L athv T " y9r ° SC ^ i "'y (with 
"ethylsulfate. or ^""^L—-*- .-efbn-itrue 
novel nitriles are provided JT " 
"rried. coated, or ad-ixed with 9 "'"' leS " y bai "s 
"sterial. IheS e granules 1" ' pa »"^ste 
reduced hygroscopic cilracl ^ 
amorphous »«. P y et raap ect to 

i« another aspect nf 
for an improved process of T invention i s 

^triles so as to have reduC ed ' ^ ^^-d 
product. SdUCed of undesired by- 

element no vT^*^ ^ " * — 

generally illustrated by Fo l , ^ Structu « 

'«-la I compound £ ^To^ ^ ^ ° f th * 
illustrated by - x . in ° f * "turated ring, 

FORMITT.a t 




N? CRjRjC^N.Y 3 . ZH,0 



Thxs saturated ring of which M ■ 
Plurality of atoms. The sa " Uraf * " 3 part ^ a 

saturated rxng illustrated by 



WO 98/23602 



PCT/US97/21320 



^ A xn Formula i preferably has at , 
atom in the saturated rin a m 1 ° ne het ^o 

Preferably wbereln the rTn g Tn T t0 ^ «°« 

5 — -m, or one or " ^ ^ 3 

Th « at l east one „,«. nitr °*en atoms. 

--9 (> a ) shown in in the -turated 

substituted and also quaterni 2eri N - aceton itrii e 
* theory, the elecLn w u h t ^ ^ b ° Und 

quaternary nitrogen may be Zr ? MtUri ° f tH. 

10 saturated, heter^ ~ iHCreased by being 

Part of a 

Improve the h.orophiUe c >£™ «» «» function tg 

* eubstituent r, WU1 " *' OJ<ida «- 
Of the Formuia I structure a„ d ,.- atom 

15 H, are each a. a c, , ^ »»ere *> 

« ^ repeats or „ ^ -^-11,1. or a lk ar yl 

where the a/C uaU ^ " ^^t- 
sebstituent may be a c C '- T "e r, 

"here the aUoxy is c "" , * "dieted al kyl 

! ° Iterl. a repeating 0 ' r ^ a C,.,. 

aUox yla tea alcobo! J™"^""' *l*°*y Vr 

illustrative suc „ groups"'/ 1S C '~ and 

S ^ <CH >f B ->,— (CB,CB-OH) 

"here j«i to 24 Th. „ CH ' c »i 

c y c i0 a 1Ityl , or " d ■ a» each „. . alkyi _ 

altex yl or a lk o* yla te d aicohol Xr, \h 

where j-l to 24. C " 3 C H 3 

Particularly Dref 
forain, the cycUc configu P ra e£erred ' "turatee rlngs 

ato-s including the H atol k """"^ 1 """in 

' at ° m - " Ut «» """bar of ato.s 
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& 

fanning the cyclic confi guratiori 

two heteroato ms Z7 ° ^ £ «- 3 to 9 

configuration a of Formula \ ^ cycli* 

As already noted *k 
saturated ri ng of „I lch T' is h r PartlCula «y Pr.fer.ed 

t»e saturated ri„ g ln ^ °" e "-t.ro ato* b ei„ g " 
-»*. f,e heteroaL o r th e r °;:° * "» ^="0" 
a atom, „ st preferab, " ° We " «™ or 

h ox ygen . " he " "e heteroatoa, ° s 

Particularly prefers 
«= iUostrated „ y Porm J a £™* ""-tor embodiments 

Rafter desoribed. and " 'to ™ " 2 " * 

0 to 24) . 

(p^)nCH 3 
\_/^~~ CI ^C^N • *» . z^o 

Derivatives of the m™. , 
delude peroxyi^^ int Z * US 1 * nd 11 »itrii es 
f °- d fro m the nitriie S Tte"" ^ ^ 
°xygen S0U rce. So fo ^« the of an active 

Really would be s^tjZ^ 10 de ^ a ^e 
S ^u when the nitriies of Zi"^ 5 ^ 
—e of hydrogen ^ -ve nt interact 

^trile .oiety forins J ^ and ^ere the reactive 
Pe™ dic However, SU ch 

anal ° 9y t0 ^theses renown in h ° e b r f ePared * -it. by 
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CountPri ftn< . 

Since the novel nifnu 

(designated as -y., , " least one counterion 

5 monovalent or multivalent COUnteri °^ are 

tosylate ' ^ * "plates, lower 

copending appli cation Serial J™ *' " 018 sarlier noted 

0 disclosed as t yp icall y «• 
counterions such as chlorid. ^ 0£ 
sulfate, and the like ^ d T^' """^ ^ 
embodiment was described ' therein ^"'1^' , 
acetonitrile methylsulfate. """-athyl ammonium 

When one choose 
invention, then such a wide * ° f this 

remain available in choos±„„ l"^ °* cou n<=erions 
^sired, inoluding ^ ^ ~ 
"ecause most of the „. , COUnteriM - This is 
"ability of the nitrile ,f or Protect 
during storage,. However ' n " midit ' 

need not be in , ran<lle ^ ^ ^ > »"-l e compounds 
"any app Ucations and " °" er t0 be citable for 

against moisture picX-up ""' POUndS s """-d 

- where ^0^1"™- — nt herein 
» ^"ures thereof. « a V 

•or mixtures thereof, may ^ , " """"^ salt 
acidif ied „ ' My f Adduced f rom heate<J and 

-thylsulfate, or M^s J '""""r^ 

the conversion to bJ ' * counterion before 

methylsulfate). These twn ° r sul£a <=e ls 

- illustrated * 
-iculany preferred salt. 
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by 



FORMULA ttt 



IIIA 



IIIB 



or 



[HOSOJ" 



OfeCN 



^ CH 2 CN CH 2 CN 

SO* 



MMABS 



MMAS 



lire 



CH, 



*0 3 S- 



CH 2 CN 




V / 



MMATS 



are usable xn crystalline or amorphous forms 

predominant species is ^ ' and the 

species iS dependent on the solution pH . 
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Above p H 2, the sulfate group predominates, while below 
PH 2 the bisulfate form predominates. Thus, the 
Particular form desired may be obtained by controlling 
the solution p„, although a mixture is obtained at an 
intermediate pH. 

However, the particularly preferred embodiment 
is where granules are provided in which the nitrile salt 
« bisulfate that has been crystallized, the crystals 
redissolved, and the solution (thus having impurities 
removed) is granulated. 



Nitrilg HatoT- content 

The novel nitriles may exist either as 
anhydrous salts (essentially free of water) or as stable 
hydrates having discrete amounts of water of hydration 
Thus, in Formulas I and II, Z is in tne rangg Qf Q ^ 
10, preferably 0 to 6, and most preferably 0 to 1. This 
Z" may be viewed as an average number of moles of 
hydratxon. Because there may be mixtures of the 
Formulas I and II compounds with integer numbers of 
moles of hydration, the actual value for 2 may be a non- 
integer value. The value for z may be reduced when one 
converts a crystalline or amorphous form of novel 
nitrile into a granulated form. 

Physical, Form nf witril ? tf 

Amorphous forms of the Formulas I and n 
mtriles may be obtained by rapid evaporation or 
prestation from solutions (such as in spray drying 
column drying, and the li ke) . ^ternatively,' 
crystalline salts may be obtained by crystallization or 
careful evaporation, which crystalline forms tend to be 
less hygroscopic than amorphous forms. This reduced 
hygroscopicity of the crystalline salts is believed 
without being bound to theory, due to the tight pacing 
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of the molecules within the crystal that prevent bulk 
water penetration and the reduced total surface J 
a crystalline solid compared to an amorphous form of the 

J* SOUd - *"»^ -x-i«.t. may also he prepared 
from the nitriles in mithn the c^^"" 
amorphous forms. <-«iii2ed or 
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20 



25 
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Surprising Proper* 
Acetnn<t;t^ I. el-,, 

A particularly advantageous property is th*, 
the novel bisulfate. sulfate, mixtures thereof and 
tosylate salts have a substantially <L ced 

nd 5 e r e 0 d SC0PiC " h y " — 

indeed are substantially non-hygroscopic as they have a 

delxquescence of less than about 5 wt.» water at 80, 
H.H and ... r a£ter . period Qf ^ <9 « « ■« 

»*9. 1. wtuch graphically illustrates reduced 
hygroscopicity observed for the bisulfate converted mha 
granule solid (that is, hmabs, and for the cryst^l^T 
for, of mmabs. As illustrated by Fi 1 even \T 
amorphous form of the bisulfate' salt 1 Tdu d 
hygroscopacity with respect to the methylsulfate salt 
whereas the crystalline bisulfate MMA is substantial y 
non-hygroscopic, otherwise viewed, these salts have a 

th, h °° ntent ' iTClatiln9 WaMr ° £ Nation, , s 
than about 20 wt.%. ss 

Bleaching and Cleaning Co^cU,-^, 

Bleaching and cleaning compositions of the 
xnv entlon include fche pornuia x th 

actuator, together with a source of active oxygen 

The peroxide or active oxygen source for 
composrtxons of the invention may be selected from In 
a-aline earth metal salts of 
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permeate and hydrogen peroxide addacts 

Peroxide. Most preferred are sodium parcarLItT 
sodium perborate mono- and tetranydrate< 
peroxide, other peroxygen sources may ba possible s Uch 
> as monopersulfates and monoperphosphate, , or ' their 
eguivaient abacus forms, such as mont>persulf ^" 
known in tha trada as caro's acid or caroate a IZ I 
of BASF AG, Garmany. ' * pr ° duct 

n™ f ivi " n9e ° £ Per ° xide t0 activator is 

prafarably determined as a molar ratio of peroxide to 
activ .tor. Tnus , the range o£ 

activator is a molar ratio of fro. about 0.1=1 tVioo 1 
more preferably about 1,1 to 10- l a „H . . 
about 2 = 1 to e-l Thl5 Preferably 
• I to b.i. Thls peracid activator/peroxide 
composition sbould provide about 0.5 to 100 pp m 7o 
-or. preferably about 1 to 50 ppm peracid A.o .actxve 
oxy 9 an and most preferably about 1 to 20 p pm ^ 
A.o., r„ aqaaous TOdia £or typical u a lica 

ro^lations intended for bard surface clean ing " u 
more tvplcally nave perac . d actiT J 

o ^o" " 1 ' 00 ° PP " ^u 
1 to 500 PP m peracid A.o.. end most pre£eraWy * \ 

to 200 PP m peracid A.o. 

Compositions of the invention have bean found 
to provide superior breaching (cleaning and stain 
removal, benefits on common laundry stains 

S ianulor Rmhodi^n,., 1r1 r - | iv „ y ^ ^^^ 

The substantially solid salt activators can be 

exa r ::r y b used in a crystaiune °* £T£ 

example by incorporating into a solid matrix in olld 

described, preparation of the novel nitriles i 
bisulfate or sulfate form „ iU typically o. 
converting from another counterion .e.g^in^ 



in 
by 
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The conversion may be complete or partial. Thus a 
Formula I or II salt composition may include from about 
1 wt.% to about 9 9 wt.% of another compound related to 
the Formula I compound, but differing therefrom in 
counterion. The degree of conversion to bisulfate or 
sulfate will be directly related to the amount of 
hygroscopicity reduction of such a salt composition 

Whether converted to bisulfate or sulfate or 
not, incorporation of the novel nitrile salts into dr v 
or granulated, formulations can be achieved through 
several different embodiments. Granulated formulations 
hold several advantages over liquid formations- such as 
for example, reduced shipping costs, other advantages 
are an increased stability of the nitrile activator 
against moisture, alkalinity (e.g. carbonate), against 
premature activation, and reduction in possible dye 
damage. 1 

Typically, the precursor composition before 
granulation is of sprayable consistency, that is to say 
m the form of a melt, suspension, or solution. one 
suitable process for granulation may be performed in a 
fluxd bed or rotatory drum agglomerator, such as is 
described by U.S. Serial No. 08/554,672, fii ed November 
8, 1995, entitled "Agglomerated Colorant Speckle 
Exhibiting Reduced colorant Spotting," incorporated 
herein by reference. 

in the granular embodiments the nitrile salts 
can be carried by, coated with or admixed with a solid 
particulate, such as an inert, porous material. These 
granules can further have a coating that is sufficient 
to delay dissolution in aqueous solution. For example 
appropriate such coatings include surfactants, waxes' 
polymers, or melts thereof, and dusting or flow agents 
such as silicas and silicates. The coatings can 
encapsulate the nitrile-containing core. 
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Granules preferably have an average parties 

sou, o< ,„ ^ruvi^rr 

A high internal surface area of the* carrier 

15 10 to 500 m'/a or Pr6ferabl y lies « the range from 
soo m/g or, especially, loo to 460 m i, 
especially, 250 to 450 mVg. " ' 9 ° r ' 

inert J 1 ^ 00511 m ° St — tional types of chemically 

^rSxjriSL ca :-i be used as — 

• aluminum o^r^ ^..^t 

aluminum silicates or mixtures thereof arP ' f 

e5 thereof are preferred. 

are „ iUCa 9613 (Silica ^ls, silicic acid gels) 

* T a nd a hi9 r z: :z: ~ 

9el surfaces usually exhibit acidic properties' si\ 

opined by coagulate T^^l™ CT 
aaueous m ed ium under the i„ £1 ue„ce o £ coasts 

silicic acts"' ^ S h iUCiC aCidS ' themaUy 

Jlities , V : h • a hl5hly diSPe " ed "Pyogenic" Sio, 
qualities (e.g. the Aerosils* or Cab-o-sils®i ,h.. 

usually prepared by £lam e hydrolysis of si C1 ca„T 

-ed especially advantageous !y J additj HI' 
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an average .agglomerate, p, rticle S12e „ f oV"" 
5 m or, especially, loo um to l < ° m or 30 

0£ os t0 ioo, by »e igh r or °; r ; jaC ^ ~ 

»«,ht. i„ addition. precicitat.,, , ■ 10< " by 

In this regard, the aluminum OMa . . " * S corundum. 
TOdification. industrial T^ ! PreSent ta th * - 
bauxite asm, the Bayer ^cess s ".T**" *~ 
aluminum oxides with a h „ Su "able "active" 

» -P"ed in the 21 u'Z^" ~ 
Procedures, from aluminum salt solutions P t " iM 
calcination of a-aluminum hydrox^ " * U 

TOorpho„ s c ^ na sr u r g r staiii " e - 

magnesium, calcium, potassium . „ aluminum, iron, 
»ay also contain j£ Tsl^ZSTZ ^ 
°»W clays may i„ clude ka olT„ s " SUiCa ' 

mophymtes, attapulgitet pLu~ S t' 
uites, and bauxitic clays Th TOntmoriUo- 

various processes before use For" ^ '" ay mde ^ 0 
air-floated, water-washed Tcalcined^^' ^ * 

activated, or treated with Cx^t. 

silicate cl P r? e f p" d t nre e is « T^"' " 

noted Lve.^ch ^."1^ "" 
for providing a carrier for = be ° sea 

Aluminum sUicates are " C ° 1 °"" t - 

Proportions of To Id T' 0 """ 5 
Minerals in which S 'l 'oc u ie Utt • ""^ 
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25 



30 



aluminosilicates (e a +-h Q 

precipitated elunUnun, sil ica tes * , P ' Preshl y 
have a large surface "*"* "* ^rseo ana 

> « P «it y . ^ aCnori^t" 9 " adS ° rPti0 " 

routes =o«o„ ly used as det ^^ Sy " thetiC 

The ratio of oitrile salt »„h 
materials in a solid composition i„ 

invention can vary within c. r \ aCC ° rdance »"* the 
» the method of ^ft^^T^*"' dSPe " di "' « 
the properties of the carrier " ^ T^" 0 " « d 
A preferred retio is 10 to ,5 „. ♦ „ " Md «- 
nitrile to 5 to ,0 ZL \ P " y " e ^ b( the 

«pec iall y i„ toVlar Hf ^ 
to 70 parts by weignt of the carrier Tret J *° " 
'0 parts oy „ei 9 nt of Portia X To' io to " " *° 
»ei,ht of carrier is especiallv « PartS by 

d ««" is to TOlBiM !!° PrefeCred »"«e the 

"",1. x. a ratio of o toT ntratl ° n °* ^ 
ror*ul a x to ,0 to ,0 parts * ^ ° £ 

especieny preferred wnere the desire is J'"" 1 " 
«tive Formula i, tor i».„ disperse the 

bleeching. The i„di cata d " '° ^ l0CaU "« 
the enhydrous sol toTtZ^ *" « 

invention „ ay inolude on \£Z£t orT" " °* 
"rfactant. so as to constitu J T " UXtUre o£ 

-at o, to ato „t soZTt; zz: Dt « 

invention frelenu/deT":,"^' CO *> 0si "ons of the 
of sorfactants "I h ^tT^ ^ — «*■ 
egent as well as also T k , 3 cleani n<r active 

-erials L ^ ^ ' SPari " 9ly ^ 

to use. 6n the cora P°sxtio n s are put 
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Surfactants with which f h « 
active oxygen coitions * t 11™*""°" 
-elude linear ethoxylated elcoHols sn Ch " 
by Shell chemical Company under th L ! ^ Sold 

' other suitable nonionic surfacta"t s nd Be ° d01 - 
linear ethoxylated alcohols „i th an inC1Ude ° th « 

to 16 carbon atoms and average .H a " era ' e le " 5th ° £ 6 
ethylene oxide per mole oTaCoi ' " " « 
primary and secondary ethoxvl.c.,, ' brancll ed, 
•0 Vitb an average length of IncuT ^ToT" 

averaging o-lo moles of ethvj™ at0,ns ™ 

»les or propylene oxide per moxVoT, ^ *"* 1 * " 
branched alxylphenoxy tZlZoJ, .TT' Md 
kno™ as ethoxylated alxyl D Ll, alCOn ° ls ' otherwise 
» I-W, of 8 to 16 carboTaW '„ " 

-les of ethylene oxide ™ , aVera,i " 9 l ' 5 « 3. 
mixtures thereof. P "° le of alcohol; and 

Further suitable n • 

include polyoxyethylene cJ^Tj^T^ 
0 acid glycerol esters f attv / „ ' £a »y 

-id aUanolamides,' ^1^1^^ -tty 



Propylene oxide and ethylene oxide - " POlyTOrS ° £ 
or propylene oxide and ethyl™ C * pol »s 

ethylene diamine. Also IncTA ^Wated 
» -ionic surfactants u ke 1 "* 

oxides, sulfoxides and their .Tn , ph osphine 

Anionic surfactants T T "'"""ves. 
Samples of snch anionic surf actants m ° * 
ammonium, substituted ammonium (eo " 
^othanolammonium,. alkali met """o-di-, and 

-~ salts of c,-c„ fatty acidTld 
and branched alxyl benzene sulfonates alV, ' 
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sulfonates, fatty acid monoglyceride su if a . 

9 - P 3 „ hioh ^tL t: r nr t > e short chained ^ 

groups. sub StltU ents such as phenyl 

Suitable amphoteric 
surfactants containing an ■ "rtterionic 

.roup, a cationic group .r:*'-*^ 
include amine caroLylL Ud ^ ^ 
dicarbexylie acids and their ' a °' lno 

ai*yl amincpropylbetaines t^" 1 "*"— 
imidazoline derivatives cer J Ulf ° betaines ' alkyl 
compounds, certain « i r """""^ 
certain tertiary s^Z^T^ 

" a bleac^r ^ 

l iUustrat 6 dry":^!?" " 
sediments incorporating the ^7^^ 
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TABLE 1 
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COMPONENT 

Surfactant: 

Builder: 

Sodium carbonate 
Zeolite 

Polyacrylate polymer 
Sodium silicate 

Filler: 

Sodium chloride 
Sodium sulfate 
Water 

Eleachinry Cygtrin ■ 

Ottigr; 

Enzyme(s) 2 

Brightener 

Dye/Pigment 

Perfume 



15 



COMPONENT 
RANGES (Wt.%) 



0-15 
0-15 
0-15 
0-15 



20-70 
0-50 
0-5 
0-8 



0-30 
0-30 
0-5 



4-40 
1-10 



0-3 
0-2 

as needed 
as needed 



30 



35 



' Ss" Ve " itrUe ' P»««*lr MMAHS, «M, ^ „ 
2 Examples include but „^ , . 



Sources of Acid/Alkalj 
with a . COmPOSiti0nS ° f the invention, when combined 
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a source of protons as an "acid sink - 

achieved, for example, by addinl J * *** be 

levels fro, about 0-5 J t s o£ ^ " ' at 

liquid containing the nitril es S ° Ud Weight to 

5 ~ -cessin, 7J?Z\rZZ ^ fUrthSr 
acids include citric acid, sulfuric acL 
hydrochloric acid, sulfurous acid arv i aCid ' 
and aUyi aryl sulfonic ^ * Cids 

acid, ma ieic acid, nitric acid ! " POl * ac ^c 

o -^-^ici^tiSrjr- Most 

es.eciallyTd^^rr^ ^ " - 

^ffer present S uffi cient V^LZnT^^ 
about 8, more preferablv in X P grSater than 

! «-t 1..3 for' Jst effect fvl 7'' * ^ ^ t0 
-anules are dissolved or spersed n" ^ 
system, if used as _ ha . P rSed into an aqueous wash 

buffer i„ a separate *° "^"P™" the alkaline 
-ese alkaline LffeVj ^ZTLT^ ^ S ^"- 
aUali metal hydroxides , ^J"' ™ -» *. 
ionium hydroxide. alkali POtassiUM) , 

carbonates, alkali metal *n„ ammonium 

-tai a„d ammonir P " ; : ™:r rr tes ' auaii 

ionium succinates, alkali metal ed 
- additional connate 

•«■> as those mentioned hereinabove Fu l e 
b aaes are included, such « Furth «. organic 

athanolamine, diethanolamine trletL ?" Umitation . 
— . methnamine. ^n^^^ 
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similar blue dve* D ; 

w"h a detergent bleach HT °" £abtiCS " asl >^ 
colorants are also possTbl to "IT .""^ ' — 
» or „hiteners, such 

styrylnaphthalene brighteners yrMe and 

agents,, „ ay be included " hiten1 ^ 
Ptoses are c^ ^™*™* f «stb.tic 
International Flavors and Fr.Jr, " 0rtia ' 
° Stabll i2 ers include hydr ed salTl' Q1V ™°«- 
sulfate, and boric acid. C " " "SMsim, 

^cmde .an^r^ctn::;:;" 0 " 5 herei - «"*«*■ 

. or se q uestra„t. 1 ™T 3 CheUtin5 

containing sesquesterant and - * n0n - phos P»ate 
arcrnopolvpbosphonate. Tbe e cbelat an 
maintaining tbe soluble" sta 5 U> ^ " 

activators and active oxygen source y °* 
optimua, performance. In" "s 2 "** '° 

Chelate heavy TO tal ™ ~»ng to 

r trr — - 

limiting. * tfteir action and not 

ot *novn a^rthirare Tu^T^ > — « 

«tal ions. The chelatin feCtlVe " chelating heavy 
-ydrolysis and r. pi o^iTb' ^ "* « 
« should have an ac i d ^ ZlIIT™ ' 
about l- 9 , i„ dicating """ant ( p Ka) o£ 

anbance binding to Jta, cat. """""^ " P»'s to 

the .optional, 'chelating ZeTr^T?^ ^ « 
Preferably 5-500 . osf ! * °" °- 1 '»00. more 

•9«*. in'the :isrZlT Z ' biy 10 -' 00 »" 



25 



30 
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T/ie most Drefprr^ 
»"i»=P01yphosphonate ™ bating a , ent ls an 

under the trademar)! » s « =o«erc lally available 

Example thereof are Dequest 20on M ° nSMt ° C ° , " Panj '- 
5 t t° B °~» "... -tent' ; ' ; 20 "' « ^«0. (Se e 
"rough column », line 22 ° ,n 12 ' U "a «3 

"fer.no.., A Polyphosphonate' Z^"^ * 
also suitable (or use. " " eq,lest *°10, is 

-» bating ch"., --Pnosphate cm 

IBB! and nit ri lo triace " hnenedi - in "at r aaoe t io 
Citable for use. stiu <™> Mr also be 

agents are new propylenedili " ?' furred oRelatin, 
Hampshire 1.3 PDT ? "* " 

IS "•*». fro, Ciba Geigy A 0 " d Chel "PA 

My »e suitable. Mtxtures of the foregoing 

Additional desir.M. 
'although it may be preferred to * "* "«». 

atabiliter,. Prot / ases ™ * include an e „ry TO 

' "ass of enrymes. They are T. " P ' CUU * ^"ferred 
Valine proteases. J™ elected £rom 

* "nich the enzymes' ^ 'f* ' refers to the 
Proteases are available from \ ° PtiM1 - ""aline 

- are typically produced fro ° £ °°"ces, 

Bacillus subti His " ari ° US Organism 
alkaline proteases include Let ^ « 
Internationa! Biosynthetics Ale"," ^ """^ f ™ 
E =Parase. all available from » ' SaVinase ' and 

alao stanislowski « . ° ' '»*"tri a/ S . See 
incorporated herein by refere/' Pate " t 4 ' 5l l''»°. 
an^ymes are amylases, which " FUrt ° er Mi «able 

««*-»• " is also preferred C r b0hydrate - ,,ydr0l ^ i ^ 
biases and proteases S „L ° »*««•• « 

RaPidaSe ' delete Raplda 'e a i annaSeS 

e ' "^"VM from Miles 
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Laboratory, and 

Biosynthetics. 7 from International 

Still other suitahi* 
.«* as those described inll IT* Mll "«*a, 

«- ".S. Patent 4,435,307 ' Barb ««ard et 

ret other suitabl. re£ arence. 
« those descry in ™ ™ "pases, such 

10 «- at 0 ... Patent 4 707 £ and 
preference. incorporated herein 

-nt of a^Cr^rer 1 : * - 
s « «-t P re f erah ly ahout oT-/" ^ '•«-»». 
"^"tion. Mlxtores °-' 2 ' "y "eight of the 

biases are desirahie L * " f °"*oi"9 
Wends. Wa ' "pecraliy Protease/aayiJ 

Pnceiiotose^ 08 ^--'/- as carhop 
>°°»ers, such as appropriat * deSi ""*- roan 

*~f ^ n at h e er ^r c A r rfactants ' ^ 

° f axcess foa„i„ g resuitinc f7 ' in the 

-«actants. anti-fo^/"' { ™ ^ — of certain 

P°lysiioxenes, .... " 

aesirabie. """"ylPWysrloxane, „ 0llld ba 

£mS£££i ^ I4JUlU ^J^it IJa d S h 
Granule partiri* • 

"° » to about J.200 1 ' ' CM about 

-anuie density „ iU ^^J"^ "•-«. „ 

9 /c • A wxde variety n * to abou t 

"«d, i„ cluding ^ granule shapes „ be 

—dricai sections. Md ^ ^ cio.ers. 
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APDlicafinnc 

compositions of the invention are useful as 
^ laundry products, such as bleaching 

5 bleaches, bleaching aids, and stain removers. Amoncthe 
advantages derived from compositions o £ the TZtZ 
are proved cleaning, stain removal, spot removT 
whitening, and brightening of treated articles 

Other product applications include household 

wetted with or dissolved in water prior to use 
acemplary surface cleaners are tile and grout cleiners 
athroom .floor, toilet, and counter a d TZL 
< oor, S1 „ k , and counter) cleMers> Mditlo ^jy 
kitchen products such as dishwasher detergents with 
bleach or bleach cleaning and scrubbing pads are 
contemplated, ^n, the benefits derived from use o 
the inventive compositions in such applications are 

the treated surfaces to remove food, rust, , r Le 

lurftes." ' " d treiCal — « ™ 

cation, Additi0nall y- "on-household product appli- 
cations are contemplated where an effective Uvel of 
actrve oxygen generated in situ to „.„ 
useful. IU ustrative of such appTica ti o a e "ptY and 
spa additives, as well as ri«„ a d 
' ° as cleaners to remove <!T-a-,„^ 

~ concrete, stucco, siding, wood 2^12 

Preparation r,t M il-ri) .. 

in general, N-quaternary acetonitril. 
compounds may be readily prepared from 
precursors by employing selected al kyl haIides ^ 
well-,„o„n synthetic approaches, such as are describe. 
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by Menschutkin, z. P hys ik. Chem ., 5 , 589 (1890), and z 
Kysi*. etm.. s, 41 (1890,; Ahraham, Pr0 g r . 

5892 (1980); German application de 05 44 312 212 o 
> may also note the teachings of copending application' 
Serial No. 08/__,__, £iled November 199 / \^ 

COMPOTODS. All these are incorporated by reference 

compounds having the Formula I structure have 
a saturated ring formed hy a p lnra ii ty of atOTS , ^ 

atoms 9 ? B rt . " alth ° U9h Pre£e ""^ -ntainin/ 
atoms rncludrn, the N, atom. Preparation Sf- thLe 
compounds will most conveniently start with a compound 
already havrng the formed ri„ g . Por exanlple , . .^J 
of preparations of inventive nitriles hereinafter 
descried will begin with morpholine (see. e.g., the 
Form„ la „ structure) . A „ e _ pie of three 

rrngs rs arrridine. e.g., N-methylacetonitrile 
azrrrdrnrum; as an example of four membered rings there 
rs azetrdine, e.g., N-ethyl-acetonitrile asetidiniumH 
an --Pie of five metered rings there is pyrrolidine, 
e.g., N-butyl,cetonitrile pyrrolidinium; as an example 
of srx membered rings, in addition to morpholine, there 
x prperrdlne, e.g., N-methylacetonitrile piperidinium; 
as an example of seven membered rings there is 
homopiperidinium; as an example of eight membered rings 
there rs tropane, e.g., N-methylacetonltrile-8- 
azabrcyclop.i.uoctane, and, as an example of nine 
metered rings there is octahydroindole, e.g. "! 
methylacetonitrile octahydroindolinium. 

More particularly, in the preferred method of 
preparat.cn a suitable amine is reacted with a 
monoaldehyde or a dialdehyde and with hcn or an alxali 
metal cyanide in an agueous medium (Step A) followed by 
subseguent guaternization (Step B) with an aUy Utin , 
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Thus, an amine „ ith the for]nuia 




is reacted as steD a uhvk 

a C. to c, alkylene bridge „ J * " * che ""al "ond or 

»' -tanas for „ or c, to c ^T^"" brid9e ' and 
• cyanide or an aU aU metal «"« hydro g e„ 

"ep B is ,uaterni 2 ation „ith aX^*"' 

» « aqueous medium without laoS ^T'. 

Product from step A ,„,. ° latl " s the intermediate 

uimethylsulfate, diethyi su Tf7t alkyUU "» are 
ethyl halide , dimethvf e,T ' 3 °* thyl haUde ' « 
-tfcfl tosyla e, Zn IsylT^ 

-yiate, or a benjl ^de " ethyl ethyl 

In step a, cyanohydrins e „ » 
cyanohydrin, can be formed as hi 7 f0rnaldeh ^ 
aldehyde, that is used and „ by - pr ° duc " the 
cyanohydrins do not ^IZTZ^^ «- 
aoent i» step B so that renewed bl , alkyUti °c 
cyanohydrins into aldehyde aid b „ ' *" ° f the 

««1 Product is possible ^ CyMide in «» 

-ntion,"::::: rj^r^: rrr- " ith - 

- a result of hydrolysis of he ale" llll^ ^ 

°f the amine nitrogen atom of • protonat i°n 

not yet oeen quat^^ ^^1!., that 

with alkyiation - starting t " comDet ition 

startxng from a cerfcain pH ^ ^ 
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that, at the end of th 

£«. no £ urther reacti ; . « the aUyl 

Place. Non-gueternised '^'»«« U e takes 
Prodoct can aiso represent .„„' " *** fi "ai 
hydrogen cyanide. *" ™"«ired source of 

* »^ P tnroT"crT Cl4Uy 9 °° d « a 

is present in an eguil'ib Csr " ol 'Wrla that is 
«" the hydrogen cyanide so that T "» 
«n react to completion „ it " "f ""^a* adducts 
Slycinonitrile. th the amine to g lve 



If one aiso uses „ 
counts to about 2 through ^ JT" " ^ th at 
15 about 3 through Jo mole * t 1 ' "P««ally, 

a"out | through , mole , Particularly of 

^ogen cyanide or .^'^ » guantity of tk 
««. one echieves even .orf exten " ^d, 

%drogen cyanide and a„ci Uarv e °" Ve s "PP«ssion o£ 

hW ™»« ^nide. i„ t^S^T"*' «•* "hereto 
Step a rj -nal product. 

«- PB vaines are n"^^^ "suits „ 

« S«P B is 2 . 5 P J M f - «- guater„i Jation 

»» is also Md . V f « 3 4. 

a 5 ent that .mounts to „ t0 " " «f ablating 

" " «*• « "ased on the q „ ^ * ^ IS 
" "ep A, then one echieves ! a " U ° e that is 
auppression o £ the hydrogen C v ! ""ansiv, 

~~s. that liberate X Joe " d °» """idiery 
Product. nydrogen cy anide , in ^ f 

Once the nitriies 
for., formaUon of ' •„ , ^ quatern . 

«°r» Preferebly ts by heatin. biSul£ ata or sulfate 

« «« agueous solution ' ^ in" 

P ° r "^P 1 *' a suitable 
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elevated temperature is about 40°c to about 150V . 
preferably about 70<c to about lio'c The acid 
solution raay nave a p H in the range of about iTT 
more preferably from about 0 to \ ■ 7 *' 
* b ei„ g for a period Qf ah J :;; 5 ^ «- bating 

xxmxt, the invention. 

10 

EXAMPLff ^ 

introduced "„ 'tot,' 'V" ™° leS) ° f -*»U« were 

Within a perij o£ r """" ™" 1 - to i,. c . 

perxoa of one hour, 600 a rfi n 

formaldehyde (30% by weight, were tL t '* ° f 

15 addition of 161.6 a ,5 0! T in * The 

^ weight 1 e 4 haTf "n ? hydr ° g6n ^ 
of the addition of formal^ hTt^f 
amounted to l hour n . tlme of addition 

temperature was al T 0 U wed to ""^to r iti0n ' 
20 then too, puce tor a further "our at 35 - C c T"" 
»'C then took place and „, , ! * « ' t0 

dtaethylsulfate ,dms, were added „ ith n , „ ° £ 
°«rin g the OHS addition, th ^ TelT 

r^V^rfaLr - "el 

-••"9 post-reaction time of 3 hour 

mixture was then heated to 50°c and 1 ^ 

30 allowed to fall in n. • hS pH Value wa s 

S0-C. the ex Cess DMS w I 1 hour at 

value was then " C ° mPletel7 «* PH 



WO 98/23602 



rCT/US97/21320 



JO 



Analytical results: 
HCN 

0 ppm 

formaldehyde cyanohydrin 74 ppm 

morpholinoacetonitrile cc 

ppm 

(Molar ratio HCN.-c^Ormorpholine 
1:1.01:1.02; molar ratio morpholine:dimethylsulfate = 
1*1*21) 



EXAMPLE 7 



15 



52 7.2 g (6.05 moles) of morpholine were 
introduced into the reaction vessel and cooled -ttf'lO'C 
6.6 g of aqueous caustic soda (20% by weight, were added 
m order to raise the pH value, within a period of one 
hour, 600 g (6.0 moles, of formaldehyde (30% by weight, 
were then metered in. The addition of 161.6 g (5 94 
moles) of hydrogen cyanide (99.25% by weight) started 
half an hour after the start of the addition of 
formaldehyde. The time of addition amounted to 1 hour 
During the addition, the temperature was allowed to rise 

20 C StirCin9 th6n t0 ° k PlaCe for a furth ^ hour 

at 35 C. The pH value amounted to 11. 4 at the end of 

this part of the synthesis. The p H was then adjusted to 
8-8.2 with sulfuric acid. Cooling to 30°C then took 
Place and 932.4 g (7 .4 moles, of dimethylsulf ate (DMS, 
were added within 2 hours at 30°C. During the DMS 
addition, the P H value fell into the acidic region 
starting from 8. At p h 3.5, the pH-regulated addition 
of aqueous caustic soda (25% by weight, was counter- 
controlled so that the P H remained constant at 3 5 
during the remaining addition time and the following 
post-reaction time of 3 hour at 30*C. The mixture was 
then heated to 50° c and the p H value was allowed to fall 
in t his connection. After 1 hour at S0°c, the excess 
W3S COI "Pletely destroyed. The pH value was then 1 
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Analytical results: 
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formaldehyde cyanohydrin ° PPm 

5 m0rpholin oacetonitril e 10 Ppm 

(Molar raH . 20 ppm 

»«»-oi.i.m, nolar r " i t 0 i ° HC "-^°^ Pboli J . 

537 2 

;r° dUC - ^ «e M »*»« were 

9of agueous caustic ■ «* ™J.-V.1,. C . 

» order to ralse the „,™ ,20 » * weight, were added 
hour ' "0 9 (6.0 TOles , of a f \ Ue - a period of one 

~™ then metered J ^l 0 ™ 1 ^ ^ weig ht 

» hour after the st'l . " Sta »ed 
Aldehyde. The <* the addition of 

°«i„ g the addition, the L *> 1 hour 

:: »: < - ^^s^r allowed to ^ 

«* 3= C The pH amounted f , * """^ h °° r 

"" part of the synthesis The D !° "•' " ^ — of 
8 - B -2 with sulferio aoid. "o 0] *" **" adj «" M » 
««. and ,„ moles) C ° 0 ° £ 1 7 to «'C then too, 

»•« within 5 rontr^ 1 ."""' «-» 



30 



""ting £rom J" »to the aoidio region 

« ^ueons caustic sMa *f ""-"'""ed addition 

"ntroUed so that the 9ht ' cou "«- 

<"""9 the re.ai„ ing addrtion T" « ».5 

P«t-«action u» Of 3 hour " ^ *"* f 
B —«e soda took pi.ce " " 3 ° °" T ' e ^tion of 
conditions of M0 revolution"" T ,Sti "«9 
"» "-ted to 50°c and ^J™*'' — 

Value »« flowed to fan 
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0 ppm 
0 ppm 
20 ppm 



10 



25 



30 



in this connection. After i h„ 

OMS was completely destroy e ; d ; h ;;/ °C, the excess 

Analytical results: P ^ W3S then 1. 

HCN 

formaldehyde cyanohydrin 
morpholinoacetonitrile 

N-methylmorpholinium 

aceton^trile methylsulfate „ ^ 

N-methylmorpholini um 

acetamide methyl su i f ate 3 0 % k 
(Molar ratio 3,01 b y wt. 

1:1.01:1.04; molar rati. HCN{CH >°-'morpholine 
1:1.21) ^^^^imethyls^Uate = 

solid Msulfate s* lts J^T™ ° f SUbst ^aliy 

' UCh as to Prepare mmabs. 

EXAMPLE a 

-Pies it rS^^TJ - - - of 
heating the resulting li ouid ! ? ° f fo11 ^ by 

"00 n*ar, in a ventld Z JT« ^ 
110'C for 3-5 hours. temperatures of 90 - 

The resulting bisulfa*- 0 ™ 

cryst. Uine nitru. salt , ^ £ ° JZ •« 
support/orrier to produce an k eCUy ° nt ° * 

9™nuie £0 r„. o„e pre£ e " rt " ^" °"<>*™ i* 
"ystaxuzation or preclp^i *° *- 

^ -see d crmal ,. ^~::r as ? be wa °< 

"ystal f oration. This seed 9r °" th l0Catl °" f « 

^ted to, precipitated H^T*. is «« 
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approach is to allow the sal* «. • 

by reducing the crystal S - ' » ° - to uu 
time. uoxxity via cooling over 



5 



96 kg of MMAMS liauiH /^o c 
acidified with 6.7 ka of ,„„ . ( ' 5% acti ve) were 

subseguently b-J^ « ««C - d 

the solution „as cooled to 3o'c Z " hich 
resulting slorry was 1 " 18 h ° Ur ^"d. 

' mtrated to yieid Z resulti" " Uh "*« and 

kg) . "suiting bisulfate crystal" "(61.7 

to t„e att, s„r a s t Lrj; varioQs ^ 

spray coating, or melt mi=,i,,„ agglomerating, 
levels of about 5-40 „t " c f ^ r ° M -' '"drably « 
"eight. Tnese grMule ; ta've"^"" 9 PartiCUl " e 
carried on solid particulaj "" rlle salts 

salt coated by or L^^L^ """^ 

-e te^per^TrU™ 9 -^^--by 
W"iXe the coating ^Tl", *"* "*< 
dispersion onto the salt < ! 7 3S 3 melt °' 
encapsulate, tbe core ^l" ? C01ti " 3 « 

««ere„t forms of the salt core t lll »"«tes 
Preferred coating materials ! " T " lety ° £ 

materials include film ' ^^Pated coating 

-aps, and other souI^ZZTT- 

Point above 4 0°c. Octants having a melting 



WO 98/23602 



PCT/US97/21320 



EXAMPT.F g 



10 



15 



Hitrile salt Pnrp 
Purified crystal salt 
Amorphous compacted salt 
Amorphous agglomerated salt 
Amorphous acidified salt 



^^^^^ 
PLURONIC 6800 1 

PLURONIC 10500 1 

PLURIOL E 6000 1 

SOKALAN CP5 1 

LUWAX V 1 

Polyvinyl alcohol 
Palmitic acid 
Paraffin 

Calcium Alginate 
POLIGEN WE3 1 
DIOFAN 193D 1 



» c onu „ ercially available from basf ^ Geraiany 



copolymers.) ox ypropyiene ) block 
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EXAMPLR 7 

Preparation nf a r ~ lid MMaMc . , 7 . T ,. . 
S PmppsiHon n^nj _ a ^tirri aa ^ r oce^ 1< 

a total surflce 9 III ^ «*< ^ 

average particle si ze of 450 -Vg and an 

a tallow-.ased f^^ltlt^T^' " 3 * * 
2 5 -l of ethylene o'xide < tensoi^T ^ ^ 
*»> were stirred into 24 . 3 k g of \ 7 H ^ 
aqueous solution of N-methvlmornL ^ * WSight 

-tnylsulfate (MM^S) ' — -ile 

•me liquid mixture was 
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0 



concentrated by evaporation in a paddle-type vacuum 
dryer at approximately 10 mbar and a wall temperature of 
approximately 80°C until a solid was formed that was 
capable of flowing (residual water content < it bv 
weight,. After cooling, 20 kg of the solid composition 
were removed. The powder was compacted by means of a 
conventional compactor to give flakes and the flakes 
were then broken up in a conventional sieve granulator 
and sieved to give a usable fraction of 400 to 1200 mm 
average size. 



EXAMPLE R 



Manufacture of ., _^pUd_ Jj M M S Zsilici c acqdZ^^ant 
composition by ynpans of a swray p ^^- 

24.3 kg of a 70% by weight MMAMS solution were 
sprayed onto 31.6 kg of the highly dispersed sii icic 
ac id that was described in Example 7. The crumbly 
mixture was dried in a paddle-type vacuum dryer at 
approximately 10 mbar and a wall temperature of 
approximately B0°c until a fine solid was formed that 
was capable of flowing (residual water content <l% by 
weight, . The product was then agglomerated in a mixture 
wxth a melt of 2.3 kg of the surfactant that was 
designated in Example 7. Final processing to give a 
«.abl. fraction of 400 to 1200 mm was carried out 
analogously to Example 7. 

EXAMPLE 0 

E ffect of carrier materials *nH sarfa c tantg on the 
hygroscopic rhara^ terisf . ir. g or , ^ +. he ragp 
flow charactPrici-ioq of = HMtM<; *~~ —— 

111 ° rder t0 aSCertain the eff ect of ancillary 
substances on the hygroscopic characteristics or, as the 
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- were ^orT^ZtZTj^ 1 ^ *™ 

sample 2: 3 i!,° ' *«■ <»ud) 

400 g SIPERNAT 50 S 
Sam Ple 3: 3100 g 

JJ g Lutensol AT 25 
AJ -- L the sampler wo >-« 

"eight aqueous HMAMS soiution ZT"^ ^ ' 708 * 
and w ere dried at m.*^;'^* J?" 7 
vacuum dryer „ ith , *ar - , paddie-type 

condensate was generated. ° ntU "° m °« 

a PO-det-CTourttr^ 165 6 
*ving, JZJZtZ I " T'Tl " fl °" ing 
»y weignt. respective ly; *■» ' " ^ 

substances (sample l, led to , 4, J^T the anciUary 

Wth a water oontent of 0 S3, b " ' ""^ S ° Ud 

1 u.63% by weight. 



15 



25 



"1 wexgnt. 

These solids were thon 
average particle site and wire st I 1 " 1 "" 1 *° — 
- r esuits t are ^TtT^^- 

—ned i„ ^tLlT^ST ^ " 
storage over a iong period ^ T. » 
atmospheric humidity cf 7 S » „ , relative 
««- o f the -i-JlSU-.^ - ~ 
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TABLE 2 





Storage time 


0 hr 


17 hrs 


41 hrs 


113 hrs 




Water Content % 
Sample 1 


0.63 


5.23 


9.23 


9 R 


5 


Ability to Flow 
Sample 1 


capable 

of 
flowing 


baked 
on 


partially 
detached 


partially 
detached 




Water Content % 
Sample 2 


0.74 


5.04 


9.04 


11.44 


10 


Ability to Flow 
Sample 2 


capable 

of 
flowing 


capable 

of 
flowing 


small 
clumps 


slightly 
baked on 




Water Content % 
Sample 3 


0.45 


3.65 


6.15 


. 8.55 




Ability to Flow 
Sample 3 


capable 

of 
flowing 


capable 

of 
flowing 


capable 

of 
flowing 


capable 

of 
flowing 



EXAMPLE 10 



Effect of carrier matPrials nn the sjgra g g sMbjlitg ^ 
dve damage char acteristics 

Samples of MMAMS on various carriers were 
prepared and put in a bleaching composition to determine 
any benefit in storage stability or dye damage. 

Storage Stability 

The MMA methylsulfate has greater storage 
stability on an inert support, such as zeolite or clay. 
The presence of an acid sink, such as hlas 
(alkylbenzenesulfonic acid), also enhances stability. 

The MMA methylsulfate aqueous solution (3 6 g 
of 45%) was added to 38.5 g of sodium carbonate 
containing 5.0 g of sodium perborate monohydrate and the 
solid dried. This was compared to first adding the MMA 
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methylsulfate to 6 parts of zeolite 4A ,vaif« , 
*Q Corp., and then adding to L I °° 
Perborate mixture. The " \ ° ^ S ° dlU * "rbonate/ 

-~ -*> . parts 0 ;lt ( ~? s.r : aiso be 

Dry corp., and then Jj from Oil- 
carbonate/perborate mixture. The mma .p*. h T S ° diUm 

also mixed with 2 parts of th." ^ U 

The results below in Table 3 sh „ 

surprisingly enhanced stabilitv k the 

-thyl su i fate is incorpor/te, Tnto tTe ^ * 

supports. t0 the inventive 



TABLE 1 
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20 



25 
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MMA substrate in 
Carbonate/Perborate 



MMAMS 
MMAMS/Zeolite = 1/6 

MMAMS/H LAS/Zeolite = 1/2/6 
MMAMS/Clay = 1/6 
MMAMS/Clay = 1/2 



98% 
100% 
100% 
100% 



o^-Lr^rr r. <°r u - - 

XXAKS was covered wlth " a " d h RaPlde9er!,edI ' C "- The 
<eionl 2ed uater uas W " p h pU th ; b, ; e "-^ 1. -1 o £ 

c rinsed and t o r; io Th r; tes ; the 

«• visually evaluated on a 0 to ,a aiM9B 

-Presents no vlsihre dailag V ' ^sal ' -» • 

Prepared above for the stahi, , SMples as 

the stability testin, were used. The 
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results again show the benefit of 

— support, with or wa^Ur'coT/n " " 

Nitrile Substrate 
Aqueous MMA methylsulf ate 
MMAMS/Zeolite = 1/6 

MMAMS/HLAS/Zeolite = 1/2/6 
MMAMS/Clay = l/ 6 



10 
3 
1 
1 



It is to be understood that- «k.s -. 
invention has been described above in 2 * ^ 

Preferred specific embodiments tbe """"I" 10 " «**• 
exa»p les are intended to iu" s ' a «* 
3=ope of tbe invention, .^T^J^™ 
tbe appended claims. 1 tha scope ° J 
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it is ruimo^. 



1. A substantially solid composition, the 
composition having therein a compound with the structure^ 
of Formula T tute 



of Formula I 

FORMtTT.fl T 



N, CR^C N . \° • ZH 2 Q 



wherexn A is a saturated ring formed by a plurality of 
atoms in addition to the N t atom, the saturated ring 
atoms including at least one carbon atom and at least 

the e N ° f l' V" 1 " at ° mS ' ^ SUbstitu ^ ** bound to 
the Nl atom of the Formula I structure including either 
(a) a Cl _ M alkyl or alkoxylated alkyl where the alkoxy 
« C«, (b) a c 4 . 24 cycloalkyl, , C ) a c 7 . J4 alkaryl, (d ) a 
repeating or nonrepeating alkoxy or alkoxylated alcohol 

where the alkoxy unit is Cj 4 , or (e) -CR R c ~n h 

H' w iej -CR 2 R 3 c=N where R, 
and R 3 are each H, a C,_ 24 alkyl, cycloalkyl, or alkaryl 
or a repeating or nonrepeating alkoxyl or alkoxylated 
alcohol where the alkoxy unit is C ,_ 4 , the R , Ld Rj 

Iirarvrt 5 be±ng 6aCh 3 ^cloalkyl, or 3 

alkaryl, or a repeating or nonrepeating alkoxyl or 
alkoxylated alcohol where the alkoxy unit is c 2 / Z is 
a value in the range of o to 10, and wherein' y is 
monovalent or multivalent and is sulfate, bisulfate 
tosylate, or mixtures of sulfate and bisulfate as 
counterion. 5 
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tne N t atom. 

3 - The Formula t „ 
""'rein A „ . saturateTri' 7°^ - « claim , 
ana an », atom u '«-<■ by four carbon 

"exn, a secondary amine, a 1 1 atC ""' " ith »» 

5 "fluent -. R , R , CM „ * amine hann, ^ 

"bstituents Rj and _«! c ""^ ^ "a«ng the 
aach be a h or c,., alky!. ' ,C "' " herein R > and «, may 

-™-a x Xordrrr™:: 1 " ciata 1 — 

«•» « the composition total '° "0 

-atantiaUy no"/™™ " - -aim l being 

6 - The composition ae • 

imposition includes from about , 1 Where " ">a 

« another compound re!ate d to t„ ' * ^ " 

differing therefrom ln co 1 «■">»<•. 

formula I compound is in m " " "' 3M " he "in 

^oscopicit, o £ the salt «« "duced 

7* The comDosi 

formula r compound has a water 1 v ^ ' «- 

5 <*.» water at 80% r h " . ° f le " than about 

Md at equilibrium or 

- a valued Z^TT^ V ^ * ^ ' 
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* * lower Xr C ° mP0Siti0n " ^ ^ > ^rein *, 

10 * A substantially soli * 
composition including a comocL Com P°siti^, 
Formula I compound Wat h the structure 



on / the 
of 



FQRMm.a T 

I 



N?— C^c^N. V 3 - ZH 2 0 



5 wh©jfg in ^ 

-Itlo. to Je~" d t r h r f £0rMd " y fi - «~ in 
*« cerh'on ^ e — < «** atoms 

"oatttuent r, bound t0 aM * hateroeton,, the 

structure including «■ •*- of the PotB1Ua , 

aUoxyleted alkyl „ here the **' a c «< alkyl or 

""■repeating alk < d » « repe at t„ g 

"■coxy „„ it is ^ (e alk ^ la " -total. »here the 

repeating or « aUaryi, or , 

»*«e the alltmcy onit ' iUK "f ° r «*oxyl«ad alcoh<Jl 
ara •«* «, . c,.„ alkyl , ! ;'; cl t 0 h a e ifc R ; and «• ^"ituents 
repeating or nonrepaeuL \Z n ' ° r alka ^. or a 

""are the a l te y unit is V * ° r alk «ylated 

alcohol 

° f » to 10, and Bne 1S a vel ue in the ra 

a "" i- ..Iff. bisaiLta t 0 ° n T alent ° r Ml "'»e„t 

"-»ate and sul£ate « of 

— eUy nothy^r " " ^ » *i„g 
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12. The composition as in claim 10 wherein 
the Formula I compound is from about 1 wt.% to about 100 
wt.% of the total composition. 

13. The composition as in claim 10 wherein 
the composition includes from about 1 wt.% to about 99 
wt.% of another compound related to the Formula I 
compound, but differing therefrom in counterion, and 
wherexn Formula I compound is in an amount effective for 
reduced hygroscopicity of the salt composition. 

14. The composition as in claim 10 wherein 
the Formula I compound has a water uptake of less than 



is 0 to 1. 



15. The composition as in claim 10 wherein % 



the h U ' ^ C ° mpoSition as ^ claim 10 wherein 
Tltyl 15 ™ ^ SUlfUr ^ Rl iS * 

fh0 , 17< The com P°sition as in claim 16 being in 
the form of flowable granules. 

18. The composition as in claim 17 wherein 
he granules have an average particle si 2e between about 

100 M m to about 1200 jun. 

19. The composition as in claim 17 wherein 
the granules are substantially non-aggregating under 
ambrent conditions. 
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20. a substantially solid salt composition 
the salt composition having therein a compound with thl 
structure of Formula II 

FORMULA tt 

/ — U 

°\__/ Nl CH^c^N • V» . ZHjO 

wherein n is 0 to 24, z is a value in ^ range q£ 

and Y 1S monovalent or multivalent and is Wt ate 
bxsulfate, tosylate, or mixtures of sulfate and 
bxsulfate as counterion. " d 

21. The salt composition as in claim ™ 
wherein the Fotmula „ conpouiid ^ 0 

abet 100 wt.% of the composition total. 

22. The salt composition as in claim 20 b e i„„ 
substantially non-hygroscopic. 3 

' . " - The salt composition as in claim 20 

"herein the salt composition includes from about 
to about 39 „t.% of another compound related to the 
Formula n compound, but differing therefrom i„ 
counterion, and .herein Pormula I compound is ln an 
amount effective for reduced hygroscopicity of the sal 
composition. e salt 

24. The salt composition as in claim 20 
wherexn the Formula II expound has a water uptake of 
less than about 5 wt.S water at 80, R.H. and » a 
equilibrium or about 48 hours. 
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25 . The i f- 

wberein Z is o to 6 . ""Position as in cUim J( 

=>' from about 0 to about I. 2 " in a ™-5e 

herein . Mlt ""Position as in eUl- 2Q 

range from about 0 to about 1'., 

w-erei„ tbe Wt^^T" 1 " *" oiai m 27 

to .bout „ wt . % c P f ^ t °";" ClUdeS f ™ "out l 

oountetion, an d „ herei „ 7o rm uU x there£ ™ "> 

*">ount effective for reduced T 1 compound is in an 
composition. " "^"soopicity o£ the salt 

^ tbe form'of Z^"*" 1 *** « » "aim 27 bein, 

^oetonitriu'bi^uUate!" 111 ' S ° Ud """'"•'i' 1 «>rphoUnium 

- r pboli„i:\r oni ^«- : ^ -metbyi 
crystalline form. ^sulfate of claim 31 in 

lsuifate and sulfate. 
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5 sufficient period of time to convert at le«" 3 
the _ d to ha„e sulfate or bisul£ate ^YoUTion 

36. The process as in claim 34 wherein fh. 
«« aqueous solution has a p „ o£ f _ about ^2 
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